INTRODUCTION
Multiple-criteria decision making is one of the most used methods of decision making theory. Multi-criteria decision making method is a set of mathematical methods and tools for solving real problems in different areas where there are many alternatives and criteria, i.e. objectives.
The procedure of decision making consists of the following steps: identifying the problem, gathering relevant information, identifying the alternatives and criteria, selecting among the alternatives. The process is very simple when it comes to making a decision, taking into account one criterion. In this case, the selection of an alternative is made based on the evaluation of alternative priorities. In the case where there are more criteria, it is necessary to define the objective weights for each criterion, and the importance of each criterion relative to other criteria. Objective weights are usually numbers that are subjectively selected, then for each criterion, it is determined whether it is necessary to choose an alternative so that the criterion is the maximum or minimum [1] .
Today there are many numbers of multi-criteria decision making methods. In this paper, to solve the problem of selecting a solid carbide end mill for machining Al 6082-T6 the CRITIC method is used for determining the objective weights and the TOPSIS method for determining the best alternative based on defined criteria and methods.
CRITIC METHOD
The conflict between the various criteria is one of the main problems in multi-criteria decision making. Problem solving requires the use of complex procedures for the selection of a preferred variant or determining the order of the variables.
CRITIC (Criteria Importance Through Intercriteria Correlation) is a method for determining the value of objective weights. This method belongs to the class of correlation methods and is based on the analytical examination of the decision making matrix. This method involves determining the intensity of contrast and conflict [2] .
Before using the CRITIC method for determining the objective weights it is necessary to define alternatives and the criteria based on which the selection of solid carbide end mill for machining alloy 6082-T6 will be made. Six alternatives are presented in Table 1 (end mills of different manufacturers), while the criteria are: the number of end mill teeth, cutting speed, feed per tooth and price. The goal is to select an end mill with the maximum number of teeth, cutting speed and feed per tooth and the minimum price.
Determining the objective weights using the CRITIC method is performed by applying the six steps [2, 3] .
Step 1: Determining the elements of normalized decision matrix using the equation (1).
Based on the equation (1) normalized decision making matrix is presented in Table 2 . Value r ij shows how an alternative is close to the ideal value max j x and how far it is from the anti-ideal values. The normalized matrix does not take into account the type of criteria (maximum or minimum).
Step 2: Based on the value r ij it is possible to form a vector of criteria, each vector has a standard deviation  j , using the equation (2), that represents the degree of deviation of alternatives for the given criterion, Table  2 .
Where: n is a number of elements and r is an arithmetic mean. Table 2 . Normalized decision making matrix
Step 3: Determining a matrix n n with elements R ij , which represent linear correlation coefficients r j , r k , and n represents a number of alternatives, using the equation (3) . In the case of a large discrepancy between the values of attributes for criteria j i k, it is the lower value of the coefficient R ij , Table 3 [3, 4] . Step 4: Determining the rates of the conflict criteria using the equation (4), Step 5: Determining the quantity of the information in relation to each criterion using the equation (5), Table 5 .
0.247149 0.563624 1.368443 0 Table 5 . Thequantity of information in relation to each criterion
The quantity of information in relation to each criterion for the given example is: C j =(0.794135, 0.503079, 1.235362, 0.85855).
Step 6: Determining the objective weight coefficients by normalizing the value C j using the equation 6, Table 6 Table 6 . Objective weight coefficients
The objective weights of the criteria for selection of solid carbide end mills are: w j =(0.23418, 0.148352, 0.364293, 0.253176).
TOPSIS METHOD

TOPSIS (Technique for Order Preference by
Similarity to Ideal Solution) is a method based on the concepts that the chosen alternative should have the shortest distance from the ideal (positive) solution and the farthest distance from the anti-ideal (negative) solution [6] .TOPSIS approach was developed by Hwang (1981) . TOPSIS method is shown in Fig. 1 , which represents the spatial distribution of alternative defined for two maximum criteria (C 1 , C 2 ). In the figure it can be observed that the alternative A1 although closer to the ideal solution (A+) in comparison with alternative A 2 , is at the same time closer to the antiideal solution (A-) in comparison with alternative A 2 . Fig. 1 . TOPSIS method TOPSIS method is performed by applying the nine steps [2, 3, 4] Step 1: Determining the objective, alternatives and criteria.
The objective is to evaluate the six alternatives (solid carbide end mills from different manufacturers of cutting tools for machining aluminum alloy 6082-T4) based on the four criteria (number of teeth, cutting speed, feed per tooth and price) from which one criterion is minimized, in this case the price of the slolic carbide end mill.
Step 2: Based on the given values the decision matrix X (7) is defined [6] : 
Step 3: Normalization of the decision matrix, Table  7 , is calculated by equation (9) Table 7 . Normalized the decision matrix
Step 4: Determining the values of the objective weight coefficients with the following equation (10) [2, 3] :
Critic method is used for determining the objective weight coefficients w j =(0.23418, 0.148352, 0.364293, 0.253176).
Step 5: Determining the weighted decision making matrix represents the multiplication of elements of a column of the normalized matrix with appropriate objective weight coefficients by using the equation (11) [7] :
Weight normalized decision making matrix for the selection of solid carbide end mills is shown in Table 8 : Table 8 . Weight normalized decision making matrix
Step 6: Identifying the positive and negative ideal solution based on the equations (12) and (13) [8] :
With the maximum criteria it has the highest value of the attribute, while with the minimum criteria it has the lowest value of the attribute. Positive and negative solution values of the attribute relative to each criterion are given in Table 9 . Table 9 . Positive and negative solution
Step 7: Calculating the separation distance of each competitive alternative from the positive and negative solution based on the equations (14) and (15) [8, 9] :
Separation distance of each competitive alternative from the positive and negative solution for selection of solid carbide end mills are given in 0.508693 Table 11 . Relative closeness of each location of the ideal solution
Step 9: According to the value of P i the order of the alternatives is A3-A1-A5-A2-A6-A4, which means that in the first place it is an alternative A3, i.e. JS413 solid carbide end mill by Seco.
CONCLUSION
There is a large number of methods for implementing multi-criteria decision making analysis. For the selection of solid carbide end mills for machining aluminum alloy 6082-T6 TOPSIS method was used for ranking alternatives based on the criteria. To determine the objective weight coefficients CRITIC method was used. Based on the four criteria (number of teeth cutters, cutting speed, feed per tooth and price) the first choice is solid carbide end mill JS413 (Seco), thenJS412 (Seco), EC-E-4L (Iscar), E5E49 (Young Cutting Ttools), JS554 (Seco) and finally ECA-B-3 (Iscar).
